Antisense inhibition of cytosolic phosphorylase in potato plants (Solanum tuberosum L.) affects tuber sprouting and flower formation with only little impact on carbohydrate metabolism.
To determine the function of cytosolic phosphorylase (Pho2; EC 2.4.1.1), transgenic potato plants were created in which the expression of the enzyme was inhibited by introducing a chimeric gene containing part of the coding region for cytosolic phosphorylase linked in antisense orientation to the 35S CaMV promotor. As revealed by Northern blot analysis and native polyacrylamide gel electrophoresis, the expression of cytosolic phosphorylase was strongly inhibited in both leaves and tubers of the transgenic plants. The transgenic plants propagated from stem cuttings were morphologically indiscernible from the wild-type. However, sprouting of the transgenic potato tubers was significantly altered: compared with the wild-type, transgenic tubers produced 2.4 to 8.1 times more sprouts. When cultivated in the greenhouse, transgenic seed tubers produced two to three times more shoots than the wild-type. Inflorescences appeared earlier in the resulting plants. Many of the transgenic plants flowered two or three times successively. Transgenic plants derived from seed tubers formed 1.6 to 2.4 times as many tubers per plant as untransformed controls. The size and dry matter content of the individual tubers was not noticeably altered. Tuber yield was significantly higher in the transgenic plants. As revealed by carbohydrate determination of freshly harvested and stored tubers, starch and sucrose pools were not noticeably affected by the antisense inhibition of cytosolic phosphorylase; however, glucose and fructose levels were markedly reduced after prolonged storage. These results favour the view that cytosolic phosphorylase does not participate in starch degradation. The possible links between the reduced levels of cytosolic phosphorylase and the observed changes with respect to sprouting and flowering are discussed.